Neutrophil responses to lipopolysaccharide. Effect of adherence on triggering and priming of the respiratory burst.
We studied neutrophil responses to LPS using three methodologic refinements: Teflon bags or serum-coated glass tubes that did not directly trigger neutrophils, LPS-free cytochrome c to measure O2- release, and heat-inactivated serum to inhibit inactivation of LPS by neutrophils. Neutrophils incubated in uncoated glass or plastic tubes adhered to the glass and released O2-, but were not primed for enhanced release of O2- in response to triggering by FMLP. Triggering by the glass or plastic surface did not occur if the neutrophils were stirred to prevent adherence. Adherence to glass or plastic and O2- release were not affected by a mAb (IB4) directed against the beta-chain of the leukocyte adhesion family of surface glycoproteins (CD11/CD18). Neutrophils incubated in glass or plastic did not show enhanced expression of alkaline phosphatase on their surface. When neutrophils were incubated in serum-coated glass tubes or in Teflon bags, there was no O2- release. However, adherence, expression of alkaline phosphatase, and release of O2- were triggered by adding 1 ng/ml LPS plus 1% serum, but not by either LPS or serum alone. In the presence of LPS and serum, O2- release was much higher when the cells were unstirred (adherent) rather than stirred. However, both unstirred and stirred cells expressed a similar elevated level of alkaline phosphatase. LPS-triggered O2- release and adherence were inhibited by antibody IB4. In contrast, priming by LPS for enhanced FMLP-triggered O2- release was greater in stirred cells than in unstirred cells. The antibody enhanced priming of unstirred neutrophils. These results suggested that uncoated glass or plastic triggered O2- release without involvement of leukocyte adhesion glycoproteins. However, neutrophils incubated with LPS and serum expressed alkaline phosphatase and IB4-inhibitable adherence glycoproteins that allowed neutrophils to interact with serum-coated glass or Teflon to trigger O2- release. Priming by LPS for enhanced response to FMLP was suppressed in adherent neutrophils, and this suppression was partly released by IB4. Thus, triggering and priming were reciprocally regulated by neutrophil glycoproteins interacting with surfaces.